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[57) ABSTRACT

A drive between an autoleveller output and a coiler in
a carding and deposition assembly comprises slack take-
up means, and means for varying the length of the shiver

‘path. In a belt drive, the slack take-up is eftected on

both sides of the belt drive by dancing pulleys. These
may be resiliently biassed, either by a helical tension
spring, by the belt elasticity and pulley geometry, or
other suitable means.

16 Claims, 2 Drawing Sheets
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DRIVE BETWEEN AN AUTOLEVELLER AND A
COILER |

BACKGROUND OF THE INVENTION

This invention relates to a drive between an autole-
veller and coiler head, as are found in carding and depo-
sition assemblies for the production of sliver.

In carding and deposition assemblies, sliver 1s pro-
duced as the carded web is doffed from the carding
cylinder, at which point the sliver is subjected to autole-
velling. This procedure introduces very short-term
draft rate variations between two or more pairs of draft-
ing nip rollers in the sliver path. Its purpose 1s to cause
the sliver quality to become more consistent by varnably
stretching it to remove inconsistencies in sliver weight.

The sliver is then conventionally passed to a coiler
head, which lays the sliver in epicycloidal loops in a
can, in a manner known per se. For continuous opera-
tion sliver must be deposited at the same average rate as
it is produced from the autoleveller, which will not in
general operate at the same speed as the card and doffer
since it introduces a draft to the shver.. |

It is an object of the invention to provide a drive
between an autoleveller and a coiler which allows shiver
to be deposited at the same average rate as it 1S pro-
duced from the autoleveller, while isolating coiler iner-
tia from the autoleveller.

SUMMARY OF THE INVENTION

According to one aspect of the present invention
there is provided a drive system for use between an
autoleveller and a coiler defining portions of the beit
respectively upstream and downstream of the autole-
veller, comprising: |

slack take-up means adapted to increase or decrease
the path lengths of both upstream and downstream
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portions of the belt, the slack take-up means being effec-

tive to increase and decrease the path lengths of the
respective portions of the belt at substantially the same
rate, and

the drive system being effective to respond to an

increase in path length of the downstream portion of the
beit, by shortening the downstream portion.

The purpose of the drive between the autoleveller
and the coiler head is to provide a sufficiently constant
drive for the same quantity of sliver to be coiled as 1s
output from the autoleveller, in the long-term, as well as
to isolate the coiler head inertia from the autoleveller,
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which would otherwise increase the response time of 50

the autoleveller intolerably.

Preferably, the slack take-up means are biassed to
take up the increase in path length of the downstream
portion of the belt. |

Advantageously, the high and low tension portions of 55

the belt may be taken up by the slack take-up means via
one or more dancing pulleys.

Further, the slack take-up means may comprise a
sliver assisting pulley for guiding a sliver along a sliver
path, the assisting pulley being adapted to co-operate
with the sliver path so as to vary the sliver path length
between the autoleveller and the coiler in accordance
with the motion of the slack take-up means.

With this feature the slack in the sliver about the
sliver assisting pulley may be maintained substantially
constant. This allows the sliver assisting pulley to be
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shaped so as to avoid creasing or buckling of the sliver
(a delicate substantially cylindrical structure) as it

2

passes in a catenary loop from the autoleveller to the
coiler. |

A further aspect of the invention provides a drive
assembly between an autoleveller and a coiler compris-
ing: a path for sliver between the autoleveller and
coiler; a drive between the autoleveller and coiler;
means for compensating for variations in speed ratio
between the autoleveller and coiler effective to intro-
duce and take-up slack in the drive; and means for vary-
ing the length of the sliver path responsive to the com-
pensation means.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will further be understood from the

following description when taken with the accompany-

ing drawings which are given by way of example only
and in which:

FIG. 1 is a schematic side elevation of a belt drive
according to the present invention.

FIG. 2 shows a second embodiment of the invention.

- DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows a first embodiment of a drive according
to the invention. The drive between the autolevelier
output pulley 1 and the coiler head tube wheel 6 is via
belt 15. The belt passes via a deflecting pulley 2 and
over a belt tensioning spring loaded pulley 3. The belt
then passes through a slack take-up assembly 16 and
onto the first belt deflecting pulley § of the coiler head
tube wheel After the tube wheel, the belt passes to a
second tube wheel deflecting pulley 7 and is deflected
up to a calender roller drive pulley 8. The drive from
pulley 8 is used to drive calender roliers 13, 13'. The belt
then passes around a can drive input pulley 9 and back
up to the slack take-up assembly 16 where it 1s passed
over pulley 10 and then returns to the autoleveller pul-
ley 1 via a deflecting pulley 11. The slack take-up as-
sembly comprises two pulleys 4, 10 and a spring 14, in
this case a helical tension spring although any resilient
biassing means may be used. The slack take-up assembly
may however comprise two coaxial pulleys.

The slack take-up assembly 16 is movable in the verti-
cal direction as shown by the arrows. The belt paths
immediately adjacent the slack take-up means are ar-
ranged to be parallel with the direction in which the
slack take-up means is movable.

" A path for the sliver 17 is defined by sliver assisting
pulleys 18 to 21. A sliver assisting pulley 18 is arranged
to be moved by the slack take-up means 16 and may
preferably be arranged to be co-axial with pulley 4.
More particularly, the effective diameters of the two
pulleys are preferably the same, and the two drivingly
connected. Advantageously, the sliver assisting pulleys
are shaped so as to cause minimal disruption to the
delicate cylindrical structure of the sliver. Another
sliver assisting pulley 19 is arranged so that the sliver
path between the pulley 19 and pulley 18 1s substantially
parallel to the belt path between pulleys 3 and 4. Sliver

assisting pulley 19 may be disposed above pulley 3, or

coaxial with it, and adjusted so that its effective periph-
eral speed is equal to that of pulley 3. A sliver deflecting
pulley 20 is disposed somewhat above the belt dnve
mechanism and defines a part of the sliver path which is
substantially parallel to the belt drive between pulleys 4

‘and 5. The sliver path further includes a last sliver de-
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flecting pulley 21 and calender rollers 13, 13, which
draw the sliver into the coiler head.

In use, the autolevelier output pulley 1 is driven with
the final draft roller shaft 30 of an autoleveller 1n the
anticlockwise direction as shown in FIG. 1. The drive 1s
therefore transmitted to the tube wheel of the coiler
head 6, the tensions imposed on the belt 15 by the drive
from the autoleveller differing in the upstream and
downstream portions 22 and 23 respectively, of the belt
drive. This difference in belt tensions and variations in
the difference cause the slack take-up mechanism 16 to
move either up or down, as shown in FIG. 1, with or
against the return force of the biassing means 14. In
steady state operation, the coiler head is driven at a
speed dependent on that of the autoleveller output pul-
ley 1. Due to the operation of the autoleveller, the rate
at which the sliver 17 is output from the autoleveller
varies, in order to maintain the sliver quality. The rate
at which the autoleveller output pulley 1 rotates there-
fore varies as a function of the instantaneous rate at
which the autoleveller is drafting, and therefore the rate
at which the sliver 17 is fed out. Since the drive between
the autoleveller output puliey 1 and the coiler head 6 1s
cushioned by the action of the slack take-up means 16,
the response of the coiler head to changes 1n the speed
of rotation of pulley 1 is somewhat delayed.

The effect of e.g. the downward movement of the
slack take-up means 16 is to allow the coiler head to lag
behind the autoleveller output pulley 1 in its response to
the autoleveller speed changes. The downward move-
ment of the slack take-up assembly 16 causes the down-
ward movement of sliver assisting pulley 18, thus
lengthening the sliver path; this causes the excess of
sliver in the path due to the lag of the coiler head and
the excess of the sliver produced by the autoleveller to
be taken up. Put another way, the speed of the shver
between pulleys 18 and 20 is in one-to-one relation to
the belt speed between pulleys 4 and §. By appropriate
choice of the sliver speed through the calender rollers
13, 13’ and the rate of rotation of the coiler head, the
rate of arrival of sliver at the calender rollers 13, 13’
may be kept proportional to the rate of rotation of the
calender rollers themselves. |

Clearly, the system may be adapted for the coiler
head, to rotate at other speeds, or to deposit sliver at
different rates with the movement of sliver assisting
pulley 18 parallel to that of the slack take-up means 16
being geared, e.g. by simple lever gearing.

A second embodiment of the invention, shown in
F1G. 2, involves the introduction of a variable speed
motor 24 in the drive system between pulley 9 and a can
drive pulley 12, on which a can to be filled by the silver
from the coiler head is positioned. In this embodiment,
the spring 14 is not used, but the variable speed motor 1s
adapted to operate in response to and under the control
of a position sensing device 25 disposed between the
assembly frame and the slider of the slack take-up de-
vice 16. Thus, by appropriate control of the motor In
accordance with output of the position sensor 2§, the
inertia of the can and the coiler may be masked from the
autoleveller output, and thus the autoleveller mecha-
nism. The motor 24 need not be disposed only between
the pulley 9 and the can drive but may be at any position
in the system provided it is on the side of the slack
take-up means remote from the autoleveller. The con-
trol for motor 24 is effective to introduce variations in
the tensions of the upstream and downstream portions
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of the belt so as to return the slider of the slack take-up
means to a central posttion. |

While a preferred embodiment of the invention has
been described using specific terms, such description is
for present illustrative purposes only, and it i1s to be
understood that changes and variations to such embodi-
ment, including but not limited to the substitution of
equivalent features or parts, and the reversal of various
features thereof, may be practiced by those of ordinary
skill in the arts without departing from the spirit or
scope of the following claims.

We claim:

1. A drive system for use between an autoleveller
having a drive and a coiler, the drive system compris-
ing:

a belt defining upstream portions adjacent the autole-
veller and downstream portions adjacent the
coiler, the upstream and downstream portions of
the belt each having substantially dependently vari-
able path lengths;

drive means connected to said belt for driving said
| belt; and

- slack take-up means for increasing and decreasing the
path lengths of both upstream and downstream
portions of the belt at substantially the same rate

and for responding to an increase in the path length of
the downstream portion of the belt by shortening
the downstream portion.

2. A drive system according to claim 1, further com-
prising biassing means connected to said slack take-up
means, wherein the slack take-up means is biassed to
produce respectively predetermined path lengths for
the upstream and downstream portions of the belt.

3. A drive system according to claim 2 wherein the
biassing means comprise a spring attached to the slack
take-up means. |

4. A drive system according to claim 2, wherein the
belt has elasticity and wherein the biassing means com-
prise the belt elasticity, the slack take-up means decreas-
ing and increasing the length of the upstream portion of
the belt path at a lower rate than the slack take-up
means correspondingly decreases and increases the
length of the downstream portion of the belt path.

5. A drive system according to claim 2, wherein the
slack take-up means includes dancing pulleys and
wherein the upstream and downstream portions of the
belt are taken up via the dancing pulleys of the slack
take-up means, the dancing pulleys being reciprocatable
in a predetermined path, and biassed in a predetermined
biassed direction, the upstream and downstream belt
portions being disposed about the dancing pulleys and
urging the dancing pulleys in a direction opposite to the
predetermined biassed direction via the differences in
belt tension between the upstream and downstream
portions due to a drive from the autoleveller.

6. A drive system according to claim § wherein the
slack take-up means comprise one of said dancing pul-
leys for each of the upstream and downstream portions
of the belt, the dancing pulleys being mounted for rota-

“tion on a carrier guided so as to reciprocate substan-

tially in the predetermined path, and the belt paths of
both the upstream and downstream portions being sub-
stantially parallel adjacent the dancing pulleys.

7. A drive system according to claim 6, wherein the
slack take-up means further comprise a sliver assisting
pulley defining a sliver path for guiding a sliver along
the sliver path, the sliver assisting pulley cooperating
with the sliver path so as to vary the sliver path length
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between the autoleveller and the coiler in accordance
with the motion of the slack take-up means.

8. A drive system according to claim 7 wherein the
sliver speed is maintained substantially equal to the belt
speed, the paths of the downstream portion of the belt
and sliver being congruous in the vicinity of the slack
take-up means.

9. A drive system according to claim 1, wherein vari-
able drive means are disposed in the drive means, on a
side of the slack take-up means remote from the autole-
veller, and responsive to the slack take-up means.

10. A drive system according to claim 9, further com-
prising a sensor associated with the variable dnve
means, wherein the variable drive means are controlled
in response to the sensor on the slack take-up means to
substantially isolate from the autoleveller inertia in the
drive.

11. A drive system according to claim 10, further
comprising a can drive pulley associated with the belt
and wherein the variable drive means are drivingly
engaged with the drives to the coiler and the can drive

pulley.
12. A drive assembly between an autoleveller and a

coiler, a sliver path having a path length being defined
hetween the autoleveller and the coiler, the drive as-

sembly comprising:
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drive means between the autoleveller and the coiler;

slack take-up means in the drive means for compen-

sating for variations in the speed ratio between the
autoleveller and the coiler for introducing and
taking up slack in the drive means; and

means for varying the length of the sliver path re-

sponsive to the slack take-up means.

13. A drive assembly according to claim 12 wherein
the means for varying the length of the shver path main-
tains a substantially constant difference between the
sliver path length and a length of sliver between the
autoleveller and the coiler.

14. A drive assembly according to claim 12, wherein
variable drive means are disposed in the drive, on a side
of the slack take-up means remote from the autoleveller,
and responsive to the slack take-up means.

15. A drive assembly according to claim 14, further
comprising a sensor assoctated with the slack take-up
means and wherein the variable drive means are con-
trolled in response to the sensor on the slack take-up
means to substantially isolate from the autoleveller iner-
tia in the dnive.

16. A drive assembly according to claim 15, further
comprising a can drive pulley and wherein the vanable
drive means are drivingly engaged with the drives to

the coiler and the can drive pulley.
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